Partial lipodystrophy has been defined by Senior and Gellis (1964) as a symmetrical absence of facial fat, with or without the disappearance of fat from the arms, chest, abdomen, and hips, but with retention of distal subcutaneous fat. A variety of associated disorders have been described, and though in many cases the association may be fortuitous, some form of renal disease has been reported in as many as 25 to 30% of patients (Senior and Gellis, 1964) .
The onset is usually in childhood, and girls are affected about four times more frequently than boys. The loss of subcutaneous adipose tissue from the upper body occurs over the space of a few months to a year or 2, but thereafter there is no further progression. There is no known treatment and spontaneous recovery seems to be rare; in 1 of the cases reported by Eisinger, Shortland, and Moorhead (1972) the lipodystrophy remitted after 8 years, though the associated nephritis persisted.
The aetiology is not known. Because of the distribution and because transplanted adipose tissue assumes the characteristics of the area into which it is placed (Langhof and Zabel, 1960) , it has been suggested that the disorder has a neural basis,
Received 11 January 1974. possibly affecting the autonomic system (Senior and Gellis, 1964; Steinberg and Gwinup, 1967) . We have investigated 6 children and report the results of our studies of carbohydrate and lipid metabolism, and of the functional integrity of the sympathetic nervous system.
Patients
Four girls and two boys have been studied (Table I ). (Grant, 1967) , and growth hormone by radioimmunoassay (Jackson, Grant, and Clayton, 1968) . Normal values for serum insulin in children after a similar glucose load were taken from the data of Martin and Martin (1973) , which agree well with other published data (Parker et al., 1968) . Plasma cortisol and cortisol production rate were estimated as described by Barnes et al. (1972) .
Blood for lipid analysis was obtained after a 12-hour overnight fast. Serum cholesterol concentration was measured using a ferric chloride autoanalyser technique (Fosbrooke and Pringle, 1970) ; the concentration and fatty acid composition of NEFA and serum triglyceride were determined by gas-liquid chromatography, using an internal standard (Fosbrooke and Tamir, 1968 (Grant, 1967) . The mean value in the patients was 18 5±6 0 (1 SD) ,LU/ml, which is significantly higher (P <0 -01) than the mean of 8 guU/ml for normal children.
Serum insulin concentrations after oral glucose showed hyperinsulinaemia (> 2 SD above the mean normal value) at some stage in 4 children. The insulin concentrations during the glucose tolerance tests in which maximal hyperinsulinaemia was found are shown in Table II ; the mean value at each time is significantly increased. There was no evidence for increasing hyperinsulinaemia with duration of the disease. In the 2 patients who each had 3 (Table VI) . The fatty acid composition of plasma NEFA also showed an increase in palmitoleic acid. Postheparin lipolytic activity, measured in 4 children, was undetectable in 1, and low in 2 (Table VI) .
Function of sympathetic nervous system. 2 patients (Cases 3 and 4) were dusted with quinizarin powder and then warmed under a heat cradle. Sweating occurred over both lipodystrophic and normal areas, and there was no demarcation in intensity of sweating between the two areas.
In 2 patients sweating was stimulated by pilocarpine iontophoresis over normal and lipodystrophic areas simultaneously. The concentration of sweat sodium was similar for both areas in each patient, being 27 and 34 mEq/l. (Case 4) and 31 and 30 mEq/l. (Case 5).
In 1 patient (Case 3) a histamine-induced flare was produced by intradermal histamine over both normal and lipodystrophic areas. The extent of the flare reaction was similar in both sites, suggesting functional integrity of the autonomic nerves in both areas.
Because propranolol has been shown experimentally to inhibit sympathetic mediated lipolysis, the drug was given for a trial period to 2 patients. Case 2. Propranolol 10 mg four times daily (1-3 mg/kg) was given for 6 months without benefit as judged by facial appearance, skinfold thickness, or weight velocity. No side effects were observed. Case 5. Propranolol 10 mg three times daily (1 0 mg/kg) was given for 3 months, after which the dose was doubled. 2 months later she had sudden onset of gross ascites and right pleural effusion after a 2-week history of vague abdominal pain and slight diarrhoea. Propranolol was immediately discontinued. Investigation did not reveal a cause for the ascites which resolved spontaneously after about a week. No beneficial effect of propranolol had been observed over the 5-month period of its administration. Discussion Hyperinsulinaemia, both in the fasting state and after glucose, has been reported previously in adults with partial lipodystrophy (Steinberg and Gwinup, 1967; Piscatelli, Vieweg, and Havel, 1970; Boucher et al., 1973) . Our study of children shows hyperinsulinaemia at an early stage of the disease and this did not apparently increase with the duration of the disease, at least during a relatively short (up to 3-year) period. The intermittent nature of the hyperinsulinaemia in 2 of our patients cannot be explained, but it is not accounted for by intercurrent illness, gross change of dietary habit, or change of growth rate.
The normal plasma glucose concentrations in the presence of hyperinsulinaemia indicate some degree of insulin resistance. Of the possible explanations for this insulin resistance neither obesity in the nondystrophic areas, nor increased plasma cortisol, nor excess growth hormone can be implicated in our patients. In fact the patient in our series (Case 5) who had low plasma cortisol concentrations also showed marked hyperinsulinaemia. Hyperinsulinaemia has also been associated with increased adipose cell size (Salans, Knittle, and Hirsch, 1968; Stern et al., 1972) ; no studies of cell size in partial lipodystrophy have yet been reported. Boucher et al. (1973) found no gross abnormality of circulating insulin, no insulin antibodies, and no delay in the removal of insulin from the circulation. They suggested the hyperinsulinaemia might be due to increased sensitivity of ,B-adrenergic sympathetic nerves leading to exaggerated hepatic glycogenolysis. We could not show any abnormality of the sympathetic nervous system, and the failure of propranolol to influence the lipodystrophy in either of our patients, or in the patient of Boucher et al. (1973) , makes it unlikely that sympathetic overactivity plays a primary role in the disease.
The development of clinical diabetes mellitus has been reported in about 20% of adult patients (Murray, 1952; Rifkind, Boyle, and Gale, 1967) . This is presumably a late effect of hyperinsulinaemia, due either to pancreatic P-cell exhaustion or to increasing insulin resistance.
The increased proportion of palmitoleic acid in triglyceride from adipose tissue in the nondystrophic areas may be explained on the basis of hyperinsulinaemia, insulin having been recognized as a factor which promotes fatty acid desaturation (Brenner, 1971) . We have observed similar increases in palmitoleic acid in adipose tissue from obese children (Fosbrooke, Brook, and Lloyd, 1971) who also have hyperinsulinaemia.
The fasting plasma NEFA concentration in our patients is normal and the increased content of palmitoleic acid suggests that, at least in part, it is derived from the nondystrophic adipose tissue. It is not known if any of the NEFA is derived from dystrophic areas. That NEFA may arise from dystrophic tissue in total lipodystrophy has been shown by Senior and Loridan (1969) . The lowering of plasma NEFA concentration on feeding glucose suggests that lipolysis is readily suppressible.
Hypertriglyceridaemia has been reported as a consistent feature in adults with partial lipodystrophy by Rifkind et al. (1967) and by Piscatelli et al. (1970) . Our finding of normal serum triglyceride concentrations in children shows that hypertriglyceridaemia is not an integral feature of the disorder.
A neuronal abnormality has been postulated to explain the distribution of the dystrophic adipose tissue (Senior and Gellis, 1964; Steinberg and Gwinup, 1967) , but there is no other evidence to support this. The definition of Senior and Gellis, while helpful in assuring homogeneity of patients studied, does tend to exclude patients whose dystrophy does not follow a nerve root pattern, but in whom the basic defect may well be the same.
Immunological studies have recently been undertaken because of the association between partial lipodystrophy and nephritis, and abnormalities of serum complement have been shown even in patients who do not have nephritis (Peters et al., 1973;  Thompson and White, 1973) . Further studies are needed to clarify the significance of immunological abnormalities in partial lipodystrophy.
Partial lipodystrophy has often been regarded as primarily a cosmetic disability. The finding of insulin resistance at an early stage and the significant risk of the development of diabetes mellitus and of nephritis indicates that it is a generalized and potentially serious disorder. 
